The morphographic and morphometric particularities of the landscape in the drainage basin of Potop river, the climatic elements, vegetation, excessive (atmospheric) precipitation, has contributed and still contributes to the development of present-day geomorphological processes. The number of geomorphological processes in the drainage basin of Potop derives from the complex particularities of the land surface. The structure of the landscape has been the main factor of the natural setting, from which the other physico-geographical components have been modified. All together had left a significant footprint on the way of manifestation of the natural hazard along side the rural settlements located in the drainage basin of Potop river. The geomorphological hazards represented by landslides, falls, deep and surface erosion occurred especially in the following villages: Potocelul, Scheiu de Jos, Scheiu de Sus and Butoiu de Sus. This kind of hazards also occurs in other villages from the basin of Potop, but here are the most powerful in intensity.
1.INTRODUCTION
Of all present-day geomorphological processes, landslides were the most studied and investigated. The first land exposure maps to natural/geomorphlogical hazards aimed at the analysis of landslides.
In Romania, the analysis of land degradation due to landslides has focused mainly on hilly areas (Bălteanu et al., 1989; Bălteanu, 1997; Dinu, 1999; Dinu, Cioacă, 2000; Tanislav, 2009) , trying to raise concerns about research undertaken worldwide (Bryant, 1991; Smith, 1996; Carrara et al., 1999; van Westen et al., 1999 , Simpson, Human, 2008 .
This case-study is focused on a small area from a hilly region in Romania, with a medium exposure to present-day modeling processes, including landslides.
Overall, the Potop river flows generally from North to South, and very little to South-East. From the perspective of symmetry, the drainage basin of Potop river can be divided in two sectors with different characteristics: one located upstream of Ludești village, with symmetric slopes and another one located downstream, after the confluence with the Valea Hotarului, where the right side is generally steep, while the left one is more gentle or even in terraces. Potop`s valley has a very well developed longitudinal profile, especially upstream of the Ludești village.
The river slope, which if we refer to the whole length of the stream, has a slope of 12,5˚, which means a big one. In the sector between villages Ludești and Valea Mare the slope reduces considerably to 4,5˚.
MATERIALS AND METHODS

Morphodynamic potential
From geomorphological point of view, the drainage basin can be divided in two sectors: one situated to the north of Ludești village, characterized by the incidence of gravitational processes (rockfalls, landslides) and another one, located downstream, after the confluence with Potocelu stream, where the predominant landforms are the terraces (Paraschiv,1969) .
Regarding the alluvial deposits in the basin of Potop, specific are "The Candesti gravels" which have in their composition big packets of gravel, inside which is found lens of sands, clays and sandy marl.
In the northern part, the complex Candesti has a yellowish color, the southern and western parts the color is deeper and becomes brown. It is also remarkable that in the northern part of the layers organized as a packet, the constituent elements are big (boulders), but to the south, the materials are smaller (sands, gravels).
The superficial deposits on the inferior terrace of the basin of Potop are composed of small and medium gravels (the maximum size is 6 mm), with coarse sand.
The deposits from the terrace T4 are composed by gravels having the maximum size 5 cm, the majority of them being quartzite. Elements measuring more than 5 cm are very rare. The gravels are easily rolled along the bed of the stream, comparing to the quartzite. The layer of gravels is overlaid by a 1,60 m layer of soil.
The deposits of the terrace are composed of 85% small sized gravels, 10% medium sized gravels (2-5 cm) and 5% materials measuring 10-12 cm in diameter. The material is composed of crystalline schist, predominantly quartzite.
Landslides
Landslides cause significant damage, the specialists considering them the main natural hazards, especially during wet years they become very powerful and affect a larger area (Sandu, 1999) .
Geomorphological processes occur as a result of the sudden or slow changes in the geologic structure, in the hydrological cycle or the vegetation on a slope. This changes can have natural or even anthropological causes and lead to the instability of the materials on the slope. A landslide occurs when the capacity of cohesion of the material on the slope is exceeded by the force applied on the slope. The capacity of the materials on the slope to remain bound together is influenced by the growth of the water after heavy rain, the rising in the level of groundwater, the growth of the steepness of the slope caused by buildings, excavations, falls or alteration of the material on the slope by natural processes and underground sewerage (Surdeanu, 1998) .
The drainage basin of Potop has a medium potential in the occurrence of landslides. The natural sensitivity to landslides comes firstly from the geological structure (lithology, structure, neotectonics), hydrology and geomorphology. The predominance of clay, an impermeable rock, which has the proprieties to absorb water and swell, the alternation in all the facies of this structuraltectonic area with layers of Candesti rocks (from the Lower Pleistocene) or with deposits of sands and gravels (from the Pliocene) which are permeable, the faults and the dislocation in the rock structure, the groundwater and different levels of the water table are all factors that contribute to the drop in resistance and the dislocation of the crystalline basement.
The regolith together with alluvial deposits and soils, as a system with low cohesion and general coverage also contribute to the occurrence of landslides and other mass movements.
Furthermore, the morphology of the basin of Potop, also has the typical qualitative and quantitative characteristics to activate landslides: the high density and depth of fragmentation, as a consequence to the erosion of the less resistant lithological structure; the steep slopes with moderate declivity, the big intensity of torrential erosion and the disorganized micromorphology of the slopes, all lead to the occurrence of landslides.
These particularities of geology and geomorphology are highlighted as being negative during years with high precipitation, such as 1969, 1970 1972, 1979, 1996, 2005. And this is why the most powerful and damaging landslides have occurred during years with heavy rains : 1970-1972, 1979, 1995-1996, 2004-2005 .
The significant anthropic intervention in the piedmont area of the Potop basin has a negative contribution, influencing the processes of preparation and activation of the landslides (deforestation, especially in the villages Potocelu and Scheiu de Sus; overgrazing; the mismanagement of the fields -plowing along the slope; underground exploitation). In fact, the lands on the slopes which are the most vulnerable to landslides and other types of mass movements are the ones that have been used for agriculture and have not benefited of a rational management.
Figure 1. Geomorphological map
The occurrence is also linked to earthquakes, but most of the time the anthropic activities are the main reason. In the case of landslides produced by earthquakes, the main cause is the reduction in the resistance of the ground during seismic conditions, by the loss of structural cohesion and by the growth of pressure in the water pores (the process is called liquefaction).
RESULTS AND DISCUSSION
The natural forces in the area of study that accelerate the mass to flow down the slope are lateral erosion (by rivers) and deep erosion.
Lateral erosion is the general cause that triggers the landslides. Concentrated on the concave banks of the sinuous stream channel and on the banks that will become concave, it undercuts them and the foot of the slope disrupting the geological and morphological equilibrium. This is how landslides on the slopes of the main valleys occur, where the terraces do not exist, and on the secondary valleys where the fervency is even bigger. We can mention the landsides on the left side of Potop river, north of Ludești respectively in the village Scheiu de Sus (on the Stanii Valley, where it is actually a mudflow, on the Crucii Hill and Printre Rapi) and also in the village Potocelu (Ciolpani Hill, Leanca Valley and Chionii Valley). The landslides are also numerous on the right side of Potop river , upstream of the confluence with Strâmbu stream.
The characteristic of Potocelu valley is the presence of overwhelming landslides, between the villages Potocelu and Ludești, which have disrupted both sides of the hill. Here we can see fragments of a pseudo-terrace, located at a relative altitude of 40-50 m, which are actually sliding steps of the mass of the landslide.
Deep erosion, which cuts headward, especially in torrents on the slopes and the ones located in the terminal basins, undermines the cohesion of the rock, modifying the hydrogeological equilibrium by the download of underground water if intersected with an aquifer system steepens the morphological slope. It is well known that these areas are affected by erosion with landslides and crumbling. It results that there is a strong correlation in evolution and genetics between torrential erosion and landslides.
Most of the times, landslides are the genetic points in the profile of the slope, even though it is not affected by ravines. The development of instability focus are caused by natural or anthropic factors. The natural ones are the infiltration and excessive moistening of stratified rocks near the surface or deeper, phenomena which lead to the breakdown of geologic equilibrium; also, if there is too much weight added by alluvial deposits, it can lead to the overcome of the limit weight which can also trigger landslides.
Most of the times, the main reasons that disturb the stability of the slopes are man-made. So, deforestation (older and newer), overgrazing, the mismanagement of agriculture land have provoked the occurrence and general development of landslides in the basin of Potop.
Other present-day geomorphological processes Falls They are free fall movements, which occur because of the existence of underground holes in the geological structure. These cavities break the internal equilibrium of the structure in situ and then lead to a sudden vertical movement of the rock, a collapse.
Falls have a frequent occurrence on the slope in the right side of Potop river, upstream of the confluence with Strâmbu stream, and on the left side, to the north of village Ludești.
The intensity of the process of falling and the height of the walls from where the rock collapses grow up until village Candesti Deal, situated upstream and where the height may exceed 40 m. These depend on the thickness of the layer of gravels and sands, and also on the intercalation of loose material in that complex.
Falls usually occur at the end of the torrents and they represent a way of lateral evolution of the slopes, imposed by the specific geological conditions. The material collapses at the foot of the slope and slides on it having an aspect of small hills or waves.
Rainsplash and surface erosion
These occur on slopes exceeding 10˚ in steepness and even on the top of the terraces. They manifest differently according to declivity, vegetation cover, type of soil and the degree of anthropogenic change of the slopes. On less steep slopes (1-2˚), such as the floodplain and the terraces of Potop river, mainly used for agriculture, rainsplash occurs especially by detaching and transporting (dispersion) soil particles.
On the hills located in the drainage basin of Potop, surface erosion is generally low to medium, especially of the forested sides, being stronger on the afforested areas or where is no vegetation coverage (Muică, Zăvoianu, 1999) .
The rain drops have a significant importance in the degradation of lands. When they fall on the soil, the drops hit the particles on its surface. Being directly hit, the fine soil particles are detached and distributed in all directions. The power of erosion and transport of this process depends on the velocity of rain fall, the size of the droplets and the quantity of precipitation during a rainfall.
On the lands covered by meadows, rainsplash is reduced almost entirely. The rain is intercepted by leaves and stems, drop by drop, and reduces the power of the impact when it reaches the soil.
Especially torrential rain has a negative effect on the soil and this is because water percolates rapidly in the capillary pores of the clays, squeezing the air out, but because of the swelling colloidal particles, it produces small expositions, which lead to the looseness of the aggregates and cause the soil and other rocks to crumble.
Surface erosion cause the loss of nutrients, which are very abundant and are located especially in the upper horizons of the soils and particularly in the horizon where humus accumulates (it is called ~A Horizon~). The removal of this horizon not only means the loss of humus, but also the loss of nitrogen. This is considered a disaster for the residents as their crops are damaged and considerably reduced comparing to the crops on the not eroded and nutrient soils (Florea et al., 1999; Ioniță, 2000) .
Deep Erosion
In the drainage basin of stream Potop, is appreciated that there are found all the landforms resulted from the processes of deep erosion (rills, gullies, ravines), but distributed variable and being in different stages of evolution. They form on the afforested slopes, on friable rocks.
Rills
As elementary landforms of fragmentation, they are formed by erosion of concentrated overland flow and are marked on the slopes as small ditches with depth of 1-5 cm.
Some of the rills appear because of the wheel of the drays, on the steep slopes after periods of precipitation.
Fieldworks have shown that rills are ephemeral, most of the times being destroyed by soil heave or by anthropological causes. Generally, the rills are filled right after the end of the rain by warping.
Between villages Ludești and Gârleni, the inferior terrace is seriously affected by erosion, its surface being filled with rills, measuring in depth between 3 and 6 cm.
Figure 4. Rill near Ludești village
Gullies
They measure in depth between 0,5 and 2 m and form especially on the elongated and plateau-like interfluves. The most frequent depth is around 1 m, being a characteristic of simple gullies. The minimum steepness of the slope at which they form is 5˚ and they are more effective on the lands with steepness in exceeding of 15-20˚. The majority of ravines develop on the steep slopes of over 15˚ and the most frequent depth is between 5 and 7 m.
Conventionally it is considered that a ravine starts from the depth of 3 m, when the gully has penetrated the soil layer and the upper part of rock and can reach tens of meters in depth.
A ravine forms on steep lands, where there has been an anthropic change (for example by deforestation, overgrazing, plowing along the slope, construction of roads and channels). In the first phase of the process (gully), it can be stopped relatively quickly (plowing, garbage and plantation of grass), in a more advanced phase, to stop the process there is a need of more complicated and expensive constructions (Rădoane et al.,¸1999) .
Near the village Scheiu de Sus can be found a ravine, measuring 180cm in length and 7m in depth.
Torrents
They have a temporary activity and produce during torrential rains in the warm season (May-August) and have a significant morphogenetic role in the dynamic of slopes. The headward erosion combined with the lateral retreat of the slopes (by the action of landslides and ravines) lead to the growth of the eroded area.
In the development of the torrents have been classified four stages: the incipient stage of discontinuous erosion; the stage of formation the discontinuous ravines; the stage of conversion from discontinuous ravines to continuous ones; the stage of dynamic equilibrium.
Near the village Scheiu de Jos the torrents are formed, at the end of which debris fans are overlapped.
When the ravine is being covered with vegetation it relatively stabilized as a glen. The specialized literature did not pay too much attention to this.
The glen is considered to be like a deep ditch, with low steep sides of 5-10˚, wide concave shaped thalweg, covered with grass and fixed debris fan. Evolving, the glen develops into a deeper, steep-sided ditch (over 15˚) and erodes the thalweg. In the last stage it develops into a valley, which represents the general form of erosion of a permanent cycle with complex morphology.
4.CONCLUSIONS
Vulnerability to landslides includes vulnerable elements exposed and the factors of vulnerability. Vulnerable elements are people, goods, activities, so they can be social, cultural, aesthetic or environmental. The vulnerability of these elements depends on the factors of vulnerability which implies a specific way of responding from the society. These factors are demographic, economic and social. There are also factors linked to activities and soil management, culture, history, institutions and politico-administrative. It is very difficult to quantify all the factors that help us to find the degree of vulnerability (Surdeanu, Gotiu, 2008) The evaluation of vulnerability implies complex and interdisciplinary research, for determining the causes of vulnerability, identifying the factors that influence the capacity of adaption of the systems and for creating some models of evolution of the vulnerability to environmental changes (Bălteanu, Costache, 2003) .
This activity contributes to making decisions about alerting people, the reduction of damages and the rehabilitation of the areas affected by extreme phenomena. The conclusions of this evaluation should be included into the governmental long term plans, with the aim of increasing awareness regarding the growth of vulnerability to environmental changes and for developing plans to prevent and reduce the impacts of extreme phenomena (Bălteanu, Costache, Tanislav, 2003) The disparity between the rate of degradation of the environment and the time of reaction of the society threatens to eliminate the resources and possibilities of choice for future generations and reduces the perspectives of sustainable development of the settlements. The evaluation of vulnerability of the settlements, the analysis of methods of reduction and the restoration of the capacity of natural and anthropic ecosystems to resettle can contribute to a sustainable development.
The impact of landslides on the settlements should be analyzed form a direct prospective, which includes the release and the development of the process, but also from an indirect prospective, which includes the landforms created, landforms which cannot be utilized for agricultural reasons because of the soil erosion. We can recognize the lands affected by slides from the irregular shape of the slope and from the vegetation which shows variable ecologic conditions. From all types of landslides, the deep ones can reach considerable sizes and high speed and have disastrous effects when they occur in inhabited areas. The most favorable rocks with the effect of producing landslides are sensitive clays which accelerates the movement of the slope, even though the steepness of the slope is low.
